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CALL MANAGEMENT USING CALL ROUTING ENGINE 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates generally to call management using a call routing 
engine in a communications system, and more specifically, to a call management tech- 
nique that involves processing by the engine after an initial call connection has been es- 
tablished in the system. 

Brief Description of Related Prior Art 

Systems for managing and routing calls through public and/or private communi- 
cations networks are known in the art. Conventional automatic call distribution (ACD) 
systems route calls to agents in telemarketing and service inquiry centers, and provide 
limited real-time call management and reporting capabilities. A typical ACD system will 
monitor the status of the agent and, when an incoming call is received, selects the agent 
to handle a particular service request. Reporting and performance data from the agents 
are also generated by the ACD. 

One particular type of scheme for distributing calls to agents is disclosed in 
Frauenthal et al., U.S. Patent No. 4,737,983. According to Frauenthal et al., data repre- 
senting the present call congestion of each of the ACD systems is accumulated in a data- 
base. Using the data in the database, the percentage of calls made to the ACD systems, as 
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a group, is determined. The information is then used to generate call routing information. 
When a new call is made to the central office, the routing information is queried to de- 
termine which of the ACD systems is to receive the call, so as to balance the call traffic 
load across the ACD systems. 

Another call management and distribution scheme is provided in Gechter et al., 
U.S. Patent No. 5,036,535. This patent discloses a system for automatically distributing 
telephone calls placed over a network to one of a plurality of agent stations connected to 
the network via service interfaces, and providing status messages to the network. Gech- 
ter et al.'s disclosed system includes means for receiving the agent status messages and 
call arrival messages from the network, which means are connected via a network service 
interface to the network. Routing means responsive to the receiving means is provided 
for generating a routing signal provided to the network to connect the incoming call to an 
agent station through the network. In the system disclosed in Gechter et al, when an in- 
coming call is made to the call router, it decides which agent station should receive the 
call, establishes a call with that agent station, and then transfers the original call onto the 
second call to connect the incoming caller directly to the agent station and then drops out 
of the connection (See, Gechter et al, column 11, lines 45-51). 

Other prior art call management, routing, and distribution techniques are disclosed 
in Andrews et al., U.S. Patent No. 5,873,130, which is assigned to the assignee of the 
subject application. This patent discloses a communications system and method for 
automatically making telephone routing decisions with global authority based upon in- 
formation gathered in real time from the entire communications system and global opti- 
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mization criteria. The entirety of the disclosure of the Andrews et al. patent is incorpo- 
rated herein by reference. 

In conventional systems that implement the call processing techniques disclosed 
in the Andrews et al. patent, it is often desirable to facilitate certain "post-routing" call 
processing features. A call is considered to undergo "post-routing" processing when, af- 
ter the call has already been initially routed to an initial destination, the same call is again 
processed such that another destination or called device becomes involved in the call. 
Examples of conventional "post-routing" call processing features include, e.g., the ability 
to transfer a call, initially routed via a public network (e.g., a public switched telephone 
network (PSTN)) to a first called device (e.g., an ACD and/or interactive voice response 
(IVR) unit-containing system), from the first called device to a second, remote called de- 
vice, the ability to conference the calling device and/or the first called device with the 
second called device, etc. Such post-routing call processing may be initiated by the first 
called device, and when the called devices comprise ACD or IVR systems typically is 
facilitated by one or more telecommunications inter-site tie-lines connecting the first and 
second called devices. Unfortunately, however, the use of such inter-site tie lines unde- 
sirably increase the cost and complexity of implementing such post-routing call process- 
ing features. 

Other prior art communications systems utilize conventional integrated services 
data network (ISDN) and American Telephone and Telegraph (AT&T) technologies to 
carry out such post-routing call processing features, without using such inter-site tie- 
lines. However, such prior art communications systems do not control public switched 
telephone network and local switch resources (e.g., in the called devices) as a single vir- 
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tual switching resource when implementing such post-routing call processing features. 
Disadvantageous^, this undesirably increases the cost and complexity associated with 
implementing such post-routing call processing features in such systems, and makes less 
efficient the use of the telecommunications resources of the called devices and the public 
network. 

Thus, it would be desirable to eliminate the need to use such inter-site tie-lines to 
facilitate post-routing call processing features, and to provide a mechanism that reduces 
the cost and complexity associated with implementing post-routing call processing fea- 
tures and ensures that telecommunications resources of called devices and the public 
network are used more efficiently than in the prior art. 

SUMMARY OF THE INVENTION 

According to the present invention, a call management technique is provided that 
overcomes the aforesaid and other disadvantages and drawbacks of the prior art. More 
specifically, in the technique of the present invention, a public network is used in place of 
inter-site tie-lines between called devices, to facilitate implementation of conventional 
types of post-routing call processing features. Also in accordance with the present in- 
vention, the public network and local switch resources are controlled as a single virtual 
switching resource when implementing such call processing features. 

In one embodiment of a call management method according to the present inven- 
tion, the engine receives a first call management message that causes the engine to initi- 
ate establishment of either (1) a first connection, via a public network (e.g., a long dis- 
tance carrier PSTN network), between one called device and a calling device, or (2) a 
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second connection, via the public network, among the one called device, the calling de- 
vice, and the another called device. The engine receives the message at a time when the 
calling device is already connected to the another device via the public network. 

The first message may be generated and supplied to the engine by the another 
5 called device. The engine, in response to the received message, generates and issues 
(e.g., to the another called device) a second call management message. The second call 
management message specifies a dual tone multifrequency (DTMF) sequence (i.e., a se- 
quence or series of DTMF tone signals) that when and if provided to the network cause 
the network to initiate the establishment of either the first connection or the second con- 
10 nection. That is, the provision of the sequence to the network causes the network to initi- 
ate the creation of either the first connection or second connection, depending upon the 
particular contents of the sequence. 

After the another called device has received the second call management message, 
the another called device may provide the DTMF sequence specified therein to the net- 
is work via, e.g., a third connection that existed, via the network, between the another called 
device and the calling device prior to the receipt of the first call management message by 
the engine. Thereafter, the another called device or the network may terminate the third 
connection. 

The first connection may be made for the purpose of executing or facilitating a 
20 call transfer operation; the second connection may be made for the purpose of executing 
or facilitating a call conferencing operation. The one and another called devices may 
each comprise a respective voice response unit (VRU) connected to the public network 
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and/or a respective ACD system connected to the network. The calling device may be 
external to the VRU and ACD systems comprised in the called devices. 

The DTMF sequence may include at least two portions: a first portion that speci- 
fies which of the first or second connections is to be established by the network, and a 
second portion that specifies a destination label (e.g., corresponding to a destination di- 
aled number identification service (DNIS) or trunk identification number) in the network 
that corresponds to the one called device. 

Advantageously, the technique of the present invention eliminates the need to use 
inter-site tie-lines to implement call transfer and conferencing post-routing features, 
thereby reducing the cost and complexity of implementing such features, according to the 
present invention, compared to the prior art. Also advantageously, the technique of the 
present invention permits local switching resources (e.g., in the called devices) and the 
public network to be controlled as a single virtual switch for purposes of implementing 
such features, thereby ensuring that the telecommunications resources of the called de- 
vices and public network are used more efficiently according to the present invention, 
compared to the prior art. 

It will be appreciated by those skilled in the art that although the following De- 
tailed Description will proceed with reference being made to illustrative embodiments 
and methods of use, the present invention is not intended to be limited to these embodi- 
ments and methods of use. Rather, the present invention is of broad scope and is in- 
tended to be defined as only set forth in the accompanying claims. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and advantages of the present invention will become apparent as 
the following Detailed Description proceeds, and upon reference to the Drawings, 
wherein like numerals depict like parts, and wherein: 

Figure 1 is a functional block diagram of one embodiment of a communications 
system wherein the present invention may be practiced to advantage. 

Figure 2 is a functional block diagram of the primary central controller of the 
system of Figure 1. 

Figure 3 is a functional block diagram of an agent system in the system of Figure 

L 

Figure 4 is a functional block diagram of an administrative workstation used in 
the system of Figure 1. 

Figure 5 is a schematic block diagram illustrating data structures in the database 
shown in Figure 4. 

Figure 6 is a schematic diagram illustrating messages exchanged in the system of 
Figure 1 in accordance with an embodiment of a call management technique according to 
the invention. 

Figure 7 is a schematic diagram illustrating a DTMF sequence that may be sup- 
plied to a public network in one embodiment of the invention. 

DETAILED DESCRIPTION OF PREFFERED EMBODIMENTS 

Figure 1 is an architectural-level block diagram illustrating functional components 
of a communications system 10 wherein the present invention may be advantageously 
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practiced. System 10 includes a plurality of agent systems 24, 26, 28 connected to a pri- 
mary central controller 30 and at least one public switched telephone and/or long distance 
carrier network (e.g., an AT&T long distance carrier network) 12. Calling devices 18, 
20, 22 place calls to called devices (i.e., agent systems 24, 26, 28) via public network 12. 

5 As will be explained more fully below, primary central controller 30 generates command 
messages for controlling routing and distribution of calls through the long distance carrier 
to and from the agent systems, and through the agent systems themselves to and from in- 
dividual workgroups, customer agents and/or caller services, based upon requested serv- 
ice messages (e.g., telephone numbers and/or other information and messages supplied 

10 from the calling devices and public network, and/or call management request messages 
from the called devices), status messages (i.e., availability of resources for use by callers, 
loading of system resources, etc.) supplied by the agent systems, and user-generated call 
routing control scripts) stored in controller 30. Administration workstation 32 permits 
user access and control of the system 10 by, for example, permitting generation and 

15 modification of system configuration data, call routing scripts, etc. stored in controller 30. 
Monitoring and diagnostic mechanism 31 monitors the various elements of the system 
(i.e., the agent systems 24, 26, 28, administration means 32, etc.) to determine whether 
these elements are functioning properly. If a malfunction is detected, that fact is signaled 
to the central controller 30, so that it can undertake appropriate action to correct and/or 

20 eliminate the malfunction and/or any resulting problems to the system 1 0 from the mal- 
function. 

Although not shown in the Figures, the conventional long distance carrier network 
12 includes a long distance control network (e.g., AT&T's Signaling System 7 (SS7) 
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control network) and local exchange carriers. The long distance control network controls 
routing of calls through the long distance network serviced by the exchange carriers. 
When a long distance call request is initially received from a calling device (e.g., a caller 
at a calling device dials a toll free long distance telephone number) by the exchange car- 

5 rier, it forwards the call request to the long distance network, which routes the call to its 
intended destination. In system 10, when the long distance control network receives a 
request for long distance connection to one of the agents in the agent systems' work- 
groups or caller services, the long distance control network forwards the long distance 
routing request to the central controller 30. As will be described more fully below, cen- 

10 tral controller 30 then processes the request and controls the system 10 to route the call to 
a destination in accordance with call routing control scripts executed by the controller 30. 
The system 10 accomplishes call routing by, inter alia, translating the routing request 
message into a route response or command message that addresses the desired destina- 
tion. It is important to note that although the following description will proceed with ref- 

15 erence to use in connection with AT&T's long distance control network, if other long 
distance control networks (e.g., those provided by other long distance carriers, such as, 
British Telecom, Energis, France Telecom, Cable and Wireless, MCI, and Sprint) are 
provided with control features similar to those of the AT&T long distance control net- 
work that are used to advantage in system 10 in accordance with the present invention, 

20 these other long distance carrier networks may be used in system 10 in place of, or to- 
gether with, the long distance carrier network comprised in network 12. 
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As is known to those skilled in the art, call destinations are commonly termed 
"labels." A "label" may be or specify e.g., a particular destination telephone number, 
trunk group, or DNIS number. 

Figure 2 is a schematic block diagram illustrating functional components of the 
5 central controller 30. Controller 30 includes interfaces 33 for receiving status and re- 
quested service messages, and for supplying command messages generating by the con- 
troller 30 to the public network and the agent systems. Interfaces 33 include a long dis- 
tance carrier network interface controller (NIC) 38 that interfaces the controller 30 to the 
public network 12. The NIC 38 is appropriately constructed to permit transmission of 
10 command messages to and receipt of requested service and other messages from the net- 
work to which it is connected. For example, if NIC 42 is connected to an AT&T net- 
work, then it is appropriately constructed to permit transfer of command and requested 
service messages between the controller 30 and the SS7 network; additionally, the NIC 
42 may be constructed to receive and process from the SS7 network confirmation mes- 
15 sages that confirm that command messages provided to the SS7 are proper for the SS7 
network and have or are being acted upon by the SS7 network. 

Interfaces 33 also include agent interfaces 34 for interfacing the controller 30 to 
the agent systems 24, 26, 28. Interfaces 34 include agent system interfaces 46 connected 
to a conventional wide area network interface 44 which connects the controller 30 to the 
20 interfaces 34 so as to permit transmission of status and other messages from the agent 
systems to the routing engine 48, and to permit transmission of command and other mes- 
sages to the agent systems 24, 26, 28. It should be understood that the particular types of 
interfaces 46 used will depend upon the particular constructions of the agent systems, the 
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wide area network (not shown) that connects the controller to the agent systems, and the 
controller itself. Interface 44 may be adapted for use with a conventional TCP/IP 
(Transmission Control Protocol/Internet Protocol) network (not shown, which connects 
the controller to the agent systems), although alternatively, interface 44 may be con- 
structed for use with networks that use other network protocols. 

Control signal generator 36 is connected to the interfaces 33, monitoring mecha- 
nism 31, and administrative workstation 32. Control signal generator 36 comprises rout- 
ing engine 48, database logger/retrieving engine 50, database manager 52, and database 
54. Routing engine 48 determines how to route calls in the system 10 (i.e., through the 
public networks to the agent systems, and in the agent systems themselves), and transmits 
this routing information (e.g., in the form of appropriate command messages) that address 
the desired end-termination (e.g., an agent station or workstation in a workgroup/caller 
service in the system) to interfaces 33, 34 for transmission to the agent systems and long 
distance control network, respectively. In order to determine how to route calls in the 
system, routing engine 48 takes into consideration real-time requested service messages 
supplied to it by the interfaces 33, system configuration data 202 (see Figure 5) and his- 
torical (i.e., previously stored) requested service data derived from requested service 
messages and status messages 204 retrieved by logger/retriever 50 at the command of the 
routing engine 48 from the system's historical database (comprising database manager 52 
and storage mechanism 54), real-time status messages from the agent systems supplied to 
it from the interfaces 34, information from the monitoring mechanism 31 concerning 
what components (if any) of the system are currently unavailable because they are mal- 
functioning or inoperative, and routing optimization criteria and/or rules and commands 
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in the form of call routing control scripts 200 generated by the administration workstation 
and stored in database 54. Routine engine 48 uses this data to determine the manner in 
which to route calls in the system. After making its decision on how best to route a par- 
ticular call, generating appropriate command messages to implement this decision, and 
transmitting the command messages to the interfaces 33 and 34, routing engine 48 in- 
structs logging engine 50 to store the real-time information presented above in the data- 
base 54 for use in determining how to route later calls. Logging engine 50 in turn, com- 
mands database manager 52 to store this information in database 54. 

Figure 3 is a functional block diagram of an agent system 26. Agent system 26 
comprises an interface 72 for interfacing the agent system's local controller/router 70 to 
the controller's wide area network interface 44, so as to permit transfer of command and 
other messages from controller 30 to local controller 70 and status and other messages 
from the local controller 70 to controller 30. In response to command and other messages 
received by local router 70 from controller 30, local router 70 issues commands to the 
ACD/IVR, or PBX system causing the public network interface (not shown) in the ACD, 
PBX or IVR to connect and disconnect calls received thereat from the public network, to 
and from appropriate caller services (e.g. interactive voice response system 74), or indi- 
vidual agents (e.g. connected to private branch exchange (PBX) 56 or ACD 60). It 
should be noted that the particular type and number of caller services and agent work- 
groups shown in Figure 3 are merely for illustrative purposes and may vary. Local router 
70 issues commands via the conventional local network 58 to the caller service or indi- 
vidual agent system in the workgroup to which the call is connected, as to how the indi- 
vidual agent or caller service is to distribute or process the call. For example, depending 
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upon the command messages transmitted by the controller 30 to controller 70, controller 

70 may instruct the call to be forwarded directly to the interactive voice response system 
74 which is connected as an answering resource to ACD 60, and instruct the interactive 
voice response system to store information from the call for later retrieval and transmis- 
sion to a workstation (not shown) connected to the PBX 56, or to connect the call to the 
ACD 60 and instruct the ACD to forward the call to one of its workgroups 62, 64, 66. Of 
course, it will be appreciated that if appropriately modified, the network interface may be 
comprised within the public network or may comprise a separate, stand-alone interface 
distinct from the agent systems. Likewise, if the PBX, IVR, and/or ACD are appropri- 
ately modified so as to include other of the various functional components of the agents 
(e.g. router 70), they may be eliminated, or comprised as separate functional components 
from the agent system. Local controller 70 also may query the individual agents and 
caller services for status information (e.g. whether they are active or busy, what resources 
are available for use by callers, etc.) and/or may receive reports containing such status 
information from the agents and caller services; this information and/or reports may be 
gathered by the controller 70 via the local network 58, and may be transmitted by the 
controller 70 to the central controller 30 via interface 72 for use in the central controller's 
routing decisions. 

Agent system 26 may also comprise local administration workstation 73 for per- 
mitting user control of the local router 70, and remote administration workstation 71 for 
permitting remote control of central controller 30. Both administration workstations 73, 

71 are of similar construction to administration workstation 32. Local administration 
workstation 73 may be limited in its ability to control local router 70 (i.e., only to control 
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matters not being controlled by central controller 30). Likewise, remote administration 
workstation 71 may be limited in its authority over system 10 such that administration 
workstation 32 may override commands issued by administration workstation 71. 

Figure 4 is a functional block diagram of administration workstation 32. Work- 
station 32 may comprise a user input/output interface 78 connected to central controller 
interface 76. User interface 78 may comprise a graphical user interface for permitting a 
human user 81 to generate, edit, and store call control routing scripts 200, system con- 
figuration data 202, etc. in the database 54 of the central controller 30. The database in- 
terface 76 is adapted to change the user's graphically input data into a form usable by the 
central controller in the central controller's database 54. Administration workstation 32 
comprises a user-accessible database 75 for storing real-time information and configura- 
tion information and for permitting such information to be communicated to a human 
user via the user interface 78. Also, administration workstation 32 permits a user to 
monitor various system activities and current system information, such as, call routing, 
system configuration, etc. 

The above-presented functional components (with the exception of network 12) of 
system 10 may be embodied as, or comprise one or more distributed computer program 
processes executing in a plurality of computer nodes; each of these nodes may include 
computer-readable memory for storing software programs, algorithms, and data struc- 
tures associated with, and for carrying out, the inventive techniques, and related and other 
techniques and methods described herein as being carried out by or implemented in sys- 
tem 10. In addition, each of these nodes may further include a processor (e.g., an Intel 
80x86 processor) for executing these software programs and algorithms, and for ma- 
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nipulating the stored data structures, to enable the nodes to carry out these methods and 
techniques in system 10. Additionally, the nodes may be provisioned with such net- 
working hardware and software (e.g., including computer networking and telephonic 
communications hardware and software) as is needed to enable performance of the stated 
functionality. 

It should be noted that the functional components of the system 10 may vary de- 
pending upon particular functional and operational requirements. For example, the ex- 
isting components of system 10 may be modified to incorporate the functionality of, or 
the system 10 may be modified to include, fault-tolerance-related functional components 
(e.g., a redundant central controller), components related to processing of Internet calls, 
and/or call-queuing-related components described in the aforesaid Andrews et al. patent 
(i.e., U.S. Patent No. 5,873,130). Accordingly, it should be appreciated that the present 
invention may be practiced in systems other than system 10 (e.g., in systems having dif- 
ferent and/or additional functional components like those described in the aforesaid An- 
drews et al. patent, and other communications systems). 

Turning to Figure 6, an embodiment of an inventive post-routing call manage- 
ment/processing technique used in the communication system 10 of Figure 1 will now be 
described. Figure 6 illustrates messages used to implement this embodiment of the in- 
vention. It should be understood that the following description of this embodiment will 
proceed with the assumption that the call that is to undergo post-routing call processing 
has already been initially routed from a calling device (e.g., device 18) to a called device 
(e.g., device 26) via the public network 12 and an existing call connection exists between 
the two devices 1 8, 26 through that network 12. This existing call connection may have 
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been made to e.g., an individual agent device (e.g., a not shown agent telephone station or 
computer-telephony-integration (CTI) workstation comprised in one of the workgroups, 
or an IVR system) of the called device 26, and may have been established based upon 
command messages issued from the routing engine 48 to the public network 12 and 
5 called device 26. 

Prior to the commencement of the technique of Figure 6, the device 26 places the 
existing call connection on hold. The technique of Figure 6 then commences with the 
generation and issuance by the called device 26 to the routing engine 48 of a post-routing 
call processing request message 300. More specifically, the message 300 may be gener- 
ic) ated by the local router 70 of the device 26 in response to an initial post-routing call 

processing request message issued to the local router 70 by the individual agent station or 
CTI workstation to which the call was initially routed, and once generated by the local 
router 70 may be supplied to the routing engine 48 via the interfaces 34, 72. 

In essence, message 300 requests that the routing engine 48 issue a command 
15 message 302 for initiating, depending upon the particular contents of message 300, either 
a transfer to another called device (e.g., agent system 28) of the existing call that is pres- 
ently connected to the device 26, or a three-way conference call among the called devices 
26, 28 and the calling device 18. More specifically, message 300 may request that the 
routing engine 48 issue a command message 302 that initiates either the transfer of the 
20 existing call, via the network 12 through which the existing call connection has been es- 
tablished, from the device 26, to e.g., a specified destination agent station or CTI work- 
station, or IVR system comprised in the second agent system 28, or a three-way confer- 
ence call among the agent station/CTI workstation or IVR system of device 26 to which 
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the existing call is connected, the calling device 18, and a specified destination agent sta- 
tion/CTI workstation or IVR system comprised in device 28. 

As will be described below, in response to receipt of the message 300, the routing 
engine 48 selects a destination label in the public network 12 that is appropriate for the 
desired destination and post-routing operation (i.e., call transfer or conferencing opera- 
tion) requested and specified in the message 300, and issues command message 302 that 
addresses that destination label, to the device 26. Based upon the message 302, the local 
router 70 of device 26 generates and issues to the public network 12 a network DTMF 
command message 304. Although not shown in Figure 7, prior to issuing the network 
command message 304, local router 70 of the device 26 may also generate and issue to 
the routing engine 48 one or more confirmation messages that indicate that the device 26 
has accepted and is acting upon the command message 302. Likewise, depending upon 
the particular configuration of the network 12, the network 12 may provide one or more 
confirmation messages (not shown) to the engine 48 and/or local router 70 to indicate that 
it is or has completed acting upon the message 304. In response to receipt of the message 
304, network 12 establishes either a new call transfer connection, via the network 12, 
between the calling device 18 and the second called device 28, or a new conference call 
connection, via the network 12, among the calling device 18 and first and second called 
devices 26, 28, depending upon the type of post-routing operation (i.e., either call transfer 
or conference call operation) commanded by the message 304. 

When the engine 48 receives the confirmation message(s) sent to it from the net- 
work 12 and/or local router 70 of device 26, the engine 48 may issue to the local router 
70 of the second called device 28 other appropriate message(s) to cause the second called 

17 

H:\112\025\0420\PROSECUTV420PATAPP.doc 09/14/00 10:54 AM 



PATENT 
112025-0420 

device 28 to perform the operations necessary to receive and process the new call con- 
nection that is being established through the network 12 to the destination corresponding 
to the destination label The destination label addressed in the messages 302, 304 corre- 
sponds to the agent station/CTI workstation or IVR system in device 28 that will be in- 
5 volved in the new call connection (i.e., either the transfer connection or the conference 
connection). 

Prior to transmitting the message 304 to the network 12, the local router 70 of de- 
vice 26 may return the initially-established call connection to an active status, and de- 
pending upon the configuration of device 26, may clear any call connection initially gen- 

10 erated by the device 26 solely as a consequence generation and issuance of the message 
300. The local router 70 may then transmit the message 304 to the network, via the ini- 
tially-established call connection, in the form of a sequence of DTMF tones which are 
acted upon by the control network of the network 12 to establish the new call connection. 
After the local router 70 receives confirmation message(s) from the network 12 that indi- 

15 cate that the new call connection has been established, the device 26 may terminate the 
initially-established call connection (e.g., if the new call connection is a transfer connec- 
tion for facilitating the transfer of the call to the second called device 28), and free the 
telecommunications resources of the called device 26 that were previously involved in 
the initial call connection, for use in other call processing. Thereafter, the second called 

20 device 28 and the calling device 1 8 may exchange data via the transfer connection estab- 
lished by the network 12. Conversely, if the new connection is a conference call connec- 
tion for facilitating conferencing of the devices 1 8, 26, 28 via the network 12, the new 
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connection established via network 12 may permit simultaneous exchange of data among 
the devices 18, 26, 28 via the network 12. 

Messages 300 and 302 may each contain respective data values and/or structures 
that identify and/or specify, inter alia, the type of post-routing call processing being re- 
quested or commanded (e.g., whether such processing involves call transfer or 
conferencing), respectively, and the initially-established call connection and telecommu- 
nications resources of the calling 18 and called devices 26, 28 and public network 12 in- 
volved in that processing. The data specified in these messages may also include call 
context-related information. 

More specifically, message 300 may include data structures or values which iden- 
tify and/or specify the original routing client's call-control related information, the called 
routing client's call-control related information, the type of post-routing call processing 
being requested or commanded, the telephone number to which the original call was 
made, the telephone number of the calling device, any caller-entered digits (e.g., as a re- 
sult of interaction with a voice response unit in system 10), and whether the message 300 
is being sent from a voice response unit. The call-control related information may iden- 
tify and/or specify, e.g., a physical controller of a routing client associated with the call- 
control related information, the routing client itself, and the identity of the call and the 
initial call connection between the calling device and the first called device as known to 
the routing client. As stated previously, message 302 addresses a destination label in 
network 12 that is appropriate for the given post-routing call processing being requested 
by message 300. In addition, message 302 may include data structures or values which 
identify and/or specify the original and called routing client's call-control related infor- 
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mation, and the type of post-routing call processing being requested or commanded. The 
message 302 may also specify whether additional post-routing call processing features 
may be invoked after processing of the subject post-routing call processing feature being 
requested by the message 302. 

In accordance with this embodiment of the invention, the destination label is 
specified in the message 302 as part of a concatenation of data values. The structure 400 
of this concatenation is shown schematically in Figure 7. The first two values 402, 403 
of structure 400 may be thought of as a prefix 401 to the value 404 of the actual destina- 
tion label, and the last value 406 may be thought of as a suffix to the destination label 
value 404. The first prefix 402 is a character string having a value of either "DTMF" or 
"DTMFD". The second prefix 403 is a network activation code, "*8". If the post-routing 
call processing commanded by message 302 is a conference call operation, then the suffix 
value 406 is a network control code, "*7". Otherwise, the value 406 is omitted from the 
structure 400. 

When the local router 70 of device 26 receives the message 302, it parses the 
structure 400 contained therein to separate the values 402, 403, 404, and, if present in the 
structure 400, also the value 406. If the value 402 is "DTMFD", this signifies to the local 
router 70 of device 26 that the router 70 of device 26 is to generate and issue the DTMF 
command message 304 to the network 12, based upon the contents of values 403, 404, 
and 406 and thereafter, to disconnect the initially established connection between device 
26 and device 18. Conversely, if the value 402 is "DTMF", this signifies to the local 
router 70 of device 26 that the local router 70 of device 26 is to generate and issue the 
DTMF command message 304 to network 12 based upon the contents of values 403, 404, 
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and 406, but thereafter not to disconnect the initially-established connection. Local 
router 70 of device 26 then causes device 26 to transmit to the network 12 (after returning 
the initially-established call connection to active status from hold status) a sequence of 
DTMF tones corresponding to the values 403 , 404, and 406 (if value 406 is present in 
structure 400), in the foregoing sequence order. The AT&T control network in network 
12 is programmed such that, when received by the control network, these DTMF tones 
cause the network 12 to establish a call connection, via network 12, between only the 
destination in device 28 specified by the value 404 and the calling device 1 8, unless 
DTMF tones corresponding to the suffix value 406 are transmitted; if DTMF tones corre- 
sponding to the suffix value 406 are transmitted, then the network 12 establishes a con- 
ference call connection, via network 12, involving the destination in device 28 specified 
by the value 404, the calling device 18, and the called device 26, via which conference 
call connection devices 26, 28, 18 may simultaneously exchange data. 

It should be understood that above-described embodiments are being presented 
herein as examples and that many variations and alternatives thereof are possible. Ac- 
cordingly, the present invention should be viewed broadly as being defined only as set 
forth in the hereinafter appended claims. 

What is claimed is: 
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CLAIMS 

1 . A call management method implemented using a call routing engine, the method 
comprising: 

receiving at the engine a first call management message for causing the engine to 
initiate establishment of one of a first connection and a second connection, the first con- 
nection being via a public network and also being between one called device and a call- 
ing device, the second connection being via the network and also being among the calling 
device, the one called device, and another called device, the calling device being previ- 
ously connected to the another called device via the network prior to receipt of the mes- 
sage at the engine; and 

issuing from the engine, in response to the receipt of the first call management 
message at the engine, a second call management message specifying a DTMF sequence 
for provision to the network to cause the network to initiate the establishment of the one 
of the first connection and the second connection. 

2. A method according to claim 1 , wherein the first call management message is is- 
sued from the another called device to the engine. 

3. A method according to claim 1, further comprising: 

receiving at the another called device the second call management message; and 
in response receipt of the second call management message at the another called 
device, providing from the another called device to the network the DTMF sequence. 
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1 4. A method according to claim 3, wherein the DTMF sequence is provided to the 

2 network from the another called device via a third connection that existed, via the net- 

3 work, between the another called device and the calling device prior to the receipt of the 

4 first call management message at the engine. 

1 5. A method according to claim 1 , wherein the first connection is for facilitating a 

2 call transfer operation. 

1 6. A method according to claim 1 , wherein the second connection is for facilitating a 

2 call conferencing operation. 

1 7. A method according to claim 1 , wherein the one called device and the another 

2 called device each comprise a respective ACD, and the network is a public switched tele- 

3 phone network. 

1 8. A method according to claim 4, further comprising: 

2 in response to the receipt of the second call management message at the another 

3 called device, terminating the third connection. 

1 9. A call management apparatus, comprising: 

2 a call routing engine that receives a first call management message for causing the 

3 engine to initiate establishment of one of a first connection and a second connection, the 
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4 first connection being via a public network and also between one called device and a 

5 calling device, the second connection being via the network and also being among the 

6 calling device, the one called device, and another called device, the calling device being 

7 previously connected to the another called device via the network prior to receipt of the 

8 message by the engine; and 

9 the engine issuing, in response to the receipt of the first call management message 

10 by the engine, a second call management message specifying a DTMF sequence for pro- 
n vision to the network to cause the network to initiate the establishment of the one of the 
12 first connection and the second connection. 

1 10. An apparatus according to claim 9, wherein the another called device issues the 

2 first call management message to the engine. 

1 11. An apparatus according to claim 9, wherein: 

2 the another called device receives the second call management message; and 

3 in response receipt of the second call management message by the another called 

4 device, the another called device provides to the network the DTMF sequence. 

1 12. An apparatus according to claim 1 1 , wherein the another called device provides 

2 DTMF sequence to the network via a third connection that existed, via the network, be- 

3 tween the another called device and the calling device prior to the receipt of the first call 

4 management message by the engine. 
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1 13. An apparatus according to claim 9, wherein the first connection is for facilitating 

2 a call transfer operation. 

1 14. An apparatus according to claim 9, wherein the second connection is for facili- 

2 tating a call conferencing operation. 

1 15. An apparatus according to claim 9, wherein the one called device and the another 

2 called device each comprise a respective ACD, and the network is a public switched tele- 

3 phone network. 

1 16. An apparatus according to claim 1 1 , further comprising: 

2 in response to the receipt of the second call management message at the another 

3 called device, the another called device initiates termination of a previously-established 

4 connection between the calling device and the another called device. 

1 17. A call management system, comprising: 

2 means for receiving at the engine a first call management message for causing the 

3 engine to initiate establishment of one of a first connection and a second connection, the 

4 first connection being via a public network and also between one called device and a 

5 calling device, the second connection being via the network and also being among the 

6 calling device, the one called device, and another called device, the calling device being 

7 previously connected to the another called device via the network prior to receipt of the 

8 message at the engine; and 
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means for issuing from the engine, in response to the receipt of the first call man- 
agement message at the engine, a second call management message specifying a DTMF 
sequence for provision to the network to cause the network to initiate the establishment of 
the one of the first connection and the second connection. 

18. A system according to claim 17, wherein the first call management message is 
issued from the another called device to the engine. 

19. A system according to claim 17, further comprising: 

means for receiving at the another called device the second call management mes- 
sage; and 

means for, in response receipt of the second call management message at the an- 
other called device, providing from the another called device to the network the DTMF 
sequence. 

20. A system according to claim 1 9, wherein the DTMF sequence is provided to the 
network from the another called device via a third connection that existed, via the net- 
work, between the another called device and the calling device prior to the receipt of the 
first call management message at the engine. 

21. A system according to claim 1 7, wherein the first connection is for facilitating a 
call transfer operation. 
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1 22. A system according to claim 17, wherein the second connection is for facilitating 

2 a call conferencing operation. 

1 23. A system according to claim 17, wherein the one called device and the another 

2 called device each comprise a respective ACD, and the network is a public switched tele- 

3 phone network. 

1 24. A system according to claim 19, further comprising: 

2 means for, in response to the receipt of the second call management message at 

3 the another called device, terminating a previously-established connection between the 

4 calling device and the another called device. 

1 25. Computer-readable memory comprising computer-executable program instruc- 

2 tions for use in call management, the instructions, when executed, causing: 

3 receiving at the engine of a first call management message for causing the engine 

4 to initiate establishment of one of a first connection and a second connection, the first 

5 connection being via a public network and also between one called device and a calling 

6 device, the second connection being via the network and also being among the calling 

7 device, the one called device, and another called device, the calling device being previ- 

8 ously connected to the another called device via the network prior to receipt of the mes- 

9 sage at the engine; and 

10 issuing from the engine, in response to the receipt of the first call management 
n message at the engine, of a second call management message specifying a DTMF se- 
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quence for provision to the network to cause the network to initiate the establishment of 
the one of the first connection and the second connection. 

26. Memory according to claim 25, wherein the first call management message is is- 
sued from the another called device to the engine. 

27. Memory according to claim 25, wherein the instructions, when executed, also 
cause: 

receiving at the another called device of the second call management message; 

and 

in response receipt of the second call management message at the another called 
device, providing from the another called device to the network of the DTMF sequence. 

28. Memory according to claim 27, wherein the DTMF sequence is provided to the 
network from the another called device via a third connection that existed, via the net- 
work, between the another called device and the calling device prior to the receipt of the 
first call management message at the engine. 

29. Memory according to claim 25, wherein the first connection is for facilitating a 
call transfer operation. 

30. Memory according to claim 25, wherein the second connection is for facilitating a 
call conferencing operation. 
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3 1 . Memory according to claim 25 ? wherein the one called device and the another 
called device each comprise a respective ACD, and the network is a public switched tele- 
phone network. 

32. Memory according to claim 27, wherein the instructions, when executed, also 
cause: 

in response to the receipt of the second call management message at the another 
called device, terminating of a previously-established connection between the calling de- 
vice and the another called device. 
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ABSTRACT OF THE DISCLOSURE 

A call management technique implemented using a call routing engine is dis- 
closed. In the technique, local (e.g., ACD) switching resources and a public network are 
controlled as a single virtual switch for purposes of implementing call processing fea- 
tures. 
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and that all statements made on information and belief are believed to be true; and further 
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that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment or both under Section 1001 of 
Title 18 of the United States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 

Please direct all telephone calls to Christopher K. Gagne at (617) 951-2500. 
Please address all correspondence to Christopher K. Gagne, Cesari and McKenna, LLP, 
88 Black Falcon Avenue, Boston, MA 02210. 
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USA 



Post Office Address: 
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Residence: 



1 1 Overlook Drive 

Acton, Massachusetts 01720 



Citizenship 



USA 
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Date 



Residence: 162 Greenhill Road 

Westwood, Massachusetts 02090 

Citizenship USA 

Post Office Address: Same as above 
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